
SPECIFICATION 

PROGRAM CREATING SYSTEM, PROGRAM CREATING PROGRAM, AND PROGRAM 

CREATING MODULE 

5 

TECHNICAL FIELD 
[0001] 

The present invention relates to a technique which creates a 
program and, more particularly, to a technique which creates a program 
10 without causing a user to directly input a source code. 
BACKGROUND ART 
[0002] 

Computers are indispensable to daily life nowadays. The 
computers are mounted on various devices such as terminal devices, 

15 mobile telephones, home electric appliances to appropriately control 
hardware held by these devices and to realize predetermined functions . 
For example, mobile terminals are used to perform business management 
in companies, used to analyze experiment results in investigative 
organizations, and used to transmit and receive electronic mails 

20 and to browse web pages on a personal base. In general, in order 
to realize a predetermined function by using a computer, a program 
must be executed in a computer. 
[0003] 

In order to create such a program, advanced special knowledge 
25 is necessary. For example, a source program is created by a programming 
language such as C language, C++ language, or JAVA (registered 
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trademark) . The source program is compiled by a compiler to create 
a machine language program which can be executed by a computer. 
Some technique automatically creates such a source program on the 
basis of a program specification in a tabular form (see Patent Document 
5 1) . 

[Patent Document 1] Japanese Laid-open patent publication 
NO. 2003-208307 
[0004] 

DISCLOSURE OF THE INVENTION 
10 [0005] 

With spread of computers and diversification of application 
fields therefor, the number of necessary programs increases every 
year. Furthermore, a development period for such a program tends 
to be shortened. However, due to a chronic shortage of programmers, 
15 rapid advancement of program technique, rapid advancement of a device 
for executing a program, and the like, supply of a program is impossible 
when needed in many cases. 
[0006] 

It is an object of the present invention to provide a technique 
20 which shortens a development period for a program, a technique which 
reduces required work to develop a program, and a technique which 
easily creates a program. 
[0007] 

An aspect of the present invention is a system which creates 
25 a program. The system includes an accepting unit which accepts an 
input of a parameter to create a program to realize a predetermined 



process, a producing unit which dynamically produces a source code 
of the program on the basis of the parameter, a compiling unit which 
compiles the source code to create a program which can be executed 
by a predetermined terminal device, and an instructing unit which 
5 detects that the source code is produced to instruct the compiling 
unit to compile the source code. In this manner, a producing process 
of a source code and compiling of the source code can be continuously 
performed. More specifically, when a user simply inputs a parameter, 
production and compiling of a source code are automatically performed, 
10 so that a program can be created. 
[0008] 

The system may further include a checking unit which checks 
that the data size of a program is smaller than a predetermined size 
to make it possible to provide the program to a terminal device when 
15 the data size of the program is smaller than a predetermined size. 

In this manner, the program producing system can provide the program 
having a size smaller than the predetermined size to the terminal 
device. 
[0009] 

20 The system may further include a notifying unit which performs 

notification to urge reduction of the number of parameters when the 
data size of the program is larger than the predetermined size. 
In this manner, a program can be created such that the data size 
of the program becomes smaller than the predetermined size by changing 

25 the number of parameters. 
[0010] 
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The predetermined size may be set for each terminal device using 
the program. In this manner, the program can be created depending 
on execution conditions of the program of each terminal device. 
[0011] 

5 The system may further include a storing unit, which stores a 

program checked by the checking unit and a providing unit which provides 
the program stored in the storing unit to the terminal device. The 
checking unit may store, when the data size of a program created 
by the producing unit is smaller than the predetermined size, the 
10 program in the storing unit. In this manner, a state in which the 
created program can be provided to the terminal device is achieved. 
[0012] 

The system may further include a limiting unit which limits 
the number of parameters such that the data size of a program is 
15 smaller than the predetermined size . In this manner, since the number 
of parameters can be regulated in a step prior to production of a 
source code, a program can be effectively created. 
[0013] 

The producing unit may produce a source code including a program 
20 code to form a component serving as an input interface on the basis 
of parameters, the parameters may be grouped for each component, 
and the limiting unit may limit the number of parameters in units 
of groups. In this manner, the program size can be regulated for 
each component. More specifically, the component is set at each 
25 check item. When the data size of the program is larger than the 
predetermined size, the size of the program can be regulated by reducing 
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the number of research items. 
[0014] 

The limiting unit may predict the data size of a program to 
be created, depending on the parameters accepted by the accepting 
5 unit to determine whether or not the number of parameters must be 
reduced. In this manner, the data size of the program can be predicted 
on the basis of the accepted parameters. 
[0015] 

In the system, when the data size of the predicted program is 
10 larger than the predetermined size, the limiting unit may determine 
that the number of parameters must be reduced. 
[0016] 

The limiting unit may compare the number of parameters accepted 
by the accepting unit with a predetermined number to determine whether 
15 or not the number of parameters must be reduced. 
[0017] 

When the number of parameters accepted by the accepting unit 
is larger than the predetermined number , the limiting unit may determine 
that the number of parameters must be reduced. 
20 [0018] 

When the number of parameters must be reduced, the limiting 
unit may notify a notifying unit that notification is performed. 
[0019] 

The parameters include information which designates whether 
25 or not a predetermined function of the terminal device is used, and 
the producing unit may produce a source code including a program 
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code to use the predetermined function being designated. In this 
manner, the program is executed by the terminal device to make it 
possible to use the function held by the terminal device in execution 
of the program. The "predetermined function" may be, for example, 
5 a position information acquiring function, a photographing function, 
and a recording function which are provided by hardware or software 
held by the terminal device, or a combination of the hardware and 
the software. 
[0020] 

10 When the parameters include information which designates that 

the position information acquiring function of the terminal device 
is used, the producing unit may produce a source code including a 
program code to use the position information acquiring function. 
[0021] 

15 When the parameters include information which designates that 

the photographing function of the terminal device is used, the producing 
unit may produce a source code including a program code to use the 
photographing function . 
[0022] 

20 The system may further include a display process unit which 

displays an input screen of a parameter on a display unit . The accepting 
unit may accept a parameter input through the input screen. 
[0023] 

The created program may cause the terminal device to realize 
25 a function that forms an input interface to input research data for 
a predetermined research content and transmits the research data 
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input through the input interface to a collecting device through 
a network. The input screen may be formed to accept a plurality 
of research items as the research content and options for an answer 
to the research items. 
5 [0024] 

The accepting unit accepts parameters grouped for each research 
item. When the limiting unit determines that the number of parameters 
must be reduced, a notifying unit may perform notification to urge 
reduction of the number of research items. 
10 [0025] 

Another aspect of the present invention is a system which creates 
a program. The system includes a first storing unit which holds 
a first program code which can be universally used, a second storing 
unit which holds a second program code constituted by combining the 

15 first program code to create a predetermined program, an accepting 
unit which accepts parameters required to create the program, a 
producing unit which produces a source code of the program by rewriting 
a part of the second program code on the basis of the accepted parameters , 
a compiling unit which compiles the source code to create a program 

20 which can be executed by a predetermined terminal device, and an 
instructing unit which detects that the source code is produced to 
instruct the compiling unit to compile the source code. 
[0026] 

The system may further include a checking unit which checks 
25 that the data size of the program is smaller than a predetermined 
size and which makes it possible to provide the program to the terminal 



device when the data size of the program is smaller than the 
predetermined size . 
[0027] 

The program may form an input interface to input research data 
5 for a predetermined research content to realize a function that 
transmits the research data input through the input interface to 
a server through a network, and the second program code may include 
a program code to form an input interface. 
[0028] 

10 The research content may include a plurality of research items, 

the parameters may include character information for each research 
item, and the producing unit may load the second program code from 
the second storing unit for each research item, incorporate the second 
program code in the source code, and replace a part of the program 

15 code of the incorporated second program code with the character 
information included in the parameters. 

Another aspect of the present invention is a program creating 
program and a program creating module. The program creating program 
and the program creating module cause a computer to realize an accepting 

20 unit which accepts an input of a parameter to create a program to 
realize a predetermined process, a producing unit which dynamically 
produces a source code of the program on the basis of the parameter, 
a compiling unit which compiles the source code to create a program 
which can be executed by a predetermined terminal device, and an 

25 instructing unit which detects that the source code is produced to 
instruct the compiling unit to compile the source code. 
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The program creating program and the program creating module 
may further cause a computer to realize a checking unit which checks 
that the data size of a program to be created is smaller than a 
predetermined size to make it possible to provide the program when 
5 the data size of the program is smaller than a predetermined size. 

The program creating program and the program creating module 
may further cause a computer to realize a notifying unit which performs 
notification to urge reduction of the number of parameters when the 
data size of the program to be created is larger than the predetermined 
10 size. 

The predetermined size may be set for each terminal device. 
[0029] 

An aspect obtained by converting arbitrary combinations of the 
above constituent elements and the expressions of the present invention 
15 between a method, a device, a system, a recording medium, a computer 
program, and the like is also effective as an aspect of the present 
invention . 
[0030] 

According to the present invention, there can be provided a 
20 technique in which a predetermined program is created by producing 
a source code on the basis of a parameter and compiling the source 
code, so that the predetermined program can be created without causing 
a user to directly input the source code. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 
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The objects described above, other objects, characteristics, 
and advantages will be apparent with reference to the following 
preferred embodiment and the following drawings accompanying the 
embodiment . 
5 [0032] 

FIG. 1 is a block diagram of a researching system according 
to an embodiment; 

FIG. 2 is a diagram showing an example of transition of a work 
screen displayed on a display unit in FIG. 1; 
10 FIG . 3 is an internal block diagram of a program creating apparatus 

in FIG. 1; 

FIG . 4 is a diagram showing an example of an input screen displayed 
on a display unit in FIG. 3; 

FIG. 5 is a diagram showing an example of a data structure of 
15 a parameter group output from a parameter managing unit in FIG. 3 
to an accepting unit in FIG. 3; 

FIG. 6 is an internal block diagram of a program providing 
apparatus in FIG. 1; 

FIG. 7 is an internal block diagram of an analyzing apparatus 
20 in FIG. 1; and 

FIG. 8 is one example of a flow chart of a researching program 
creating process in the program creating apparatus in FIG. 3. 

BEST MODE FOR CARRYING OUT THE INVENTION 
25 [0033] 

FIG. 1 is a block diagram of a researching system 10 according 
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to an embodiment. A first terminal device 50a, a second terminal 
device 50b, a third terminal device 50c, and a fourth terminal device 
50d (to be simply referred to as a "terminal device 50" hereinafter) 
are mobile terminals such as mobile telephones and PDAs (Personal 
5 Digital Assistants) . The terminal device 50 may be a device in which 
an upper limit of the data size of a program is set as an execution 
condition of the program and which has a memory size smaller than 
that of a general terminal. The terminal device 50 has a GPS (Global 
Positioning System) unit which receives a GPS signal from, for example, 

10 a GPS satellite 16 to acquire position information, a CCD camera, 
a microphone, and the like. The terminal devices 50 are connected 
to a network 12 through a base station 14 and have functions of 
communicating with a program providing apparatus 200 and an analyzing 
apparatus 300. 

15 [0034] 

The program creating apparatus 100 displays a research content on 
a display uni-t 52 of the terminal device 50, creates a program to 
accept a research result, and stores the program in the program 
providing apparatus 200 . The programproviding apparatus 200 provides 

20 the program to the terminal device 50 through the network 12. A 
researcher executes the program to perform a research on the basis 
of the research content displayed on the display unit 52 . For example, 
the researcher moves to a designated point of research while holding 
the terminal device 50, and performs the research at the point. 

25 The terminal device 50 acquires position information (to be simply 
referred to as "research position information" hereinafter) of the 
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moving point by using a GPS unit. The acquiring instruction may 
be performed on the basis of an instruction by the researcher, may 
be automatically performed by the program within the terminal device 
50, or may be performed on the basis of a signal from outside. The 
5 researcher photographs a designated object by using the CCD camera 
of the terminal device 50 or inputs an item along the research content 
by using an operation unit 54 such as a key button. 
[0035] 

Information to be acquired by the terminal device 50, except 

10 for the research position information, an image, and other information 
directly input by the researcher is used as not only a research result 
but also information to determine the reliability of the research 
result. More specifically, since data obtained from the GPS, the 
CCD camera, the microphone, and the like held by the terminal device 

15 50 cannot be arbitrarily rewritten by the researcher in general, 
the data can be used as information which guarantees the reliability 
of the research result. The terminal device 50 transmits an item 
input by the researcher, the images obtained by the respective devices, 
the research position information, and the like to the analyzing 

20 apparatus 300 as research results. The analyzing apparatus 300 

collects the research results to determine the reliabilities of the 
research results and then performs a predetermined analysis. In 
this manner, the analyzing apparatus 300 collects the research results 
associated with the research position information from a plurality 

25 of terminal devices 50. 
[0036] 
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FIG . 2 is a diagram showing an example of transition of a work 
screen 400 displayed on the display unit 52. A program is executed 
to display a first work screen 400a on the display unit 52 in FIG. 
1 and sequentially displays a second work screen 400b, a third work 
5 screen 400c, a fourth work screen 400d, a fifth work screen 400e, 
and a sixth work screen 400f in the order named. The first work 
screen 400a has a title region 402, an input start button 404, and 
a data transmitting button 406. The title region 402 is a region 
to display, for example, a research name or the like, and is displayed 
10 on the upper side of the work screen 400. 
[0037] 

The work screen 400 includes a research item designating region 
440 to display information representing a research content and a 
research result input region 442 to which a researcher inputs a research 

15 result to the research content. As will be described later in detail, 
in order to clearly notify the researcher of the research content, 
the research item designating region 440 includes a research content 
character string 434 representing, for example, a research content, 
an appearance of, for example, merchandise related to the research 

20 content, and an image 420 to explain a technical term included in 
the research content. The research result input region 442 includes 
components such as a text box, a radio button, and a check box which 
will be described later, and is formed to make it possible to select 
an answer from, for example, options for the sake of effective and 

25 correct answering. 
[0038] 
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The input start button 404 is a button which accepts an instruction 
to start a research. The input start button 404 is selected to display 
a research item on the display unit 52. In this case, the research 
content is constituted by a plurality of research items. Upon 
5 completion of answering each research item, the data transmitting 
button 406 is used to transmit the answer as a research result to 
the analyzing apparatus 300 in FIG. 1. When the data transmitting 
button 406 is depressed, that is, selected, the research result is 
transmitted to the analyzing apparatus 300. 
10 [0039] 

The second work screen 400b is displayed when the input start 
button 404 is depressed. In the embodiment, a page is set for each 
research item, and an answer input component suitable for the 
corresponding research item is arranged. A page number region 408 

15 is a region which displays the page number . An answer content character 
string 410 is a region which displays a character string representing 
an answer content to be input to a text input region 412 (to be described 
later) . The text input region 412 is a text box to input an answer. 
An arbitrary character string can be input to the text input region 

20 412. A radio button group 422 on the fourth work screen 400d is 
a component to select one answer from options prepared in advance. 
Although not shown, a check box to select the arbitrary number of 
answers from the options prepared in advance may be set in the research 
result input region 442. 

25 [0040] 

Returning to the second work screen 400b, a next screen display 
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button 414a is a button to shift to a next research item. The work 
screen 400 is switched by depressing the button. When the next screen 
display button 414a of the second work screen 400b is depressed, 
the third work screen 400c is displayed. At this time, the terminal 
5 device 50 acquires position information by using the GPS unit. Upon 
completion of acquisition of the position information, the fourth 
work screen 400d is displayed. When the research item on the fourth 
work screen 400d is answered to depress a next screen display button 
414b on the fourth work screen 400d, the fifth work screen 400e is 
10 displayed. In this manner, the researcher inputs answers to a series 
of research items while sequentially switching the work screens 400. 
[0041] 

A photographing start button 430 on the fifth work screen 400e 
is a button to perform photographing by using the CCD camera held 

15 by the terminal device 50 in FIG. 1. The CCD camera becomes active 
by depressing the photographing start button 430 to make it possible 
to perform photographing. In this manner, the program provided by 
the program providing apparatus 200 in FIG. 1 is coded such that 
data obtained by using the hardware such as the GPS unit or the CCD 

20 camera held by the terminal device 50 can be utilized as a research 
result . 
[0042] 

The sixth work screen 400f serving as the final work screen 
400 in this drawing has a storing button 432. The storing button 
25 432 is a button to store an answer input on each work screen- 400. 
When the storing button 432 is depressed, the data is stored in 
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a storing region of the terminal device 50 as a research result. 

When the researcher selects the data transmitting button 406 on 
the first work screen 400a, the terminal device 50 transmits the 
research result, which is being stored, to the analyzing apparatus 
5 300. 

[0043] 

By employing the configuration in which the research result 
is stored and then transmission is performed as described above, 
for example, a research can be performed in an out-of -service area 

10 where no radio waves reach, and a research result can be transmitted 
in a service area where radio waves reach. More specifically, since 
a research can be performed without regarding an incoming signal 
strength, researches at various places can be performed. The research 
item and an input interface for an answer can be realized by a program 

15 so that an input interface suitable for the research item can be 
set. For this reason, an artificial mistake such as an input mistake 
can be prevented, and a prompt research can be performed. Furthermore, 
since the number of accesses to a server can be made considerably 
smaller than the number of accesses performed when a research item 

20 is provided on a web page, a load on the server can be reduced. 
[0044] 

The program to display the work screen 400 may be a program 
created in a programming language such as JAVA (registered trademark) . 
If the program is created by a programmer in each research, a necessary 
25 research cannot be performed at necessary timing due to a problem 
of the development period. As a result, a prompt research may not 
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be performed. Further, the research items may include an erroneous 
research item or an erroneous option due to an artificial mistake. 

There may be a case of refraining from performing a research due 
to a problem of the development cost for the program. 
5 [0045] 

For this reason, such a program must be automatically created 
to operate the researching system 10 in FIG. 1. In general, the 
program is created by compiling a source code. A programmer produces 
a source code by using various development tools. However, since 
10 advanced special knowledge is required for the operation, ordinary 
people cannot easily produce the source code. 
[0046] 

The present inventor assumed various researches and studied 
the input interfaces for the researches. As a result, the present 

15 inventor reached a conclusion that input interfaces for each research 
items were unified to form models so that a source code can be 
automatically produced by a process of combining the models and a 
process of replacing character strings in the models with other 
character strings. The program creating apparatus 100 in FIG. 1 

20 produces a source code according to this method, and automatically 
creates a program by compiling the source code. 
[0047] 

FIG. 3 is an internal block diagram of the program creating 
apparatus 100 in FIG. 1. The respective constituent elements of 
25 the program creating apparatus 100 are realized by an arbitrary 

combination of hardware and software mainly selected from a CPU of 
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an arbitrary computer, a memory, a program which realizes the 
constituent elements loaded on the memory in the drawing, a storage 
unit such as a hard disk for storing the program, and a network connection 
interface. It is apparent to a person skilled in the art that the 
5 method and apparatus for realizing the constituent elements include 
various modifications . The respective drawings to be explained below 
do not show configurations in units of hardware but show blocks in 
units of functions. 
[0048] 

10 An input screen information producing unit 124 produces 

information to form an input screen to input various pieces of 
information required to create the above-described program for 
research (to be simply referred to as an "research program" hereinafter) 
on a display unit 102 and outputs the information to a display process 

15 unit 104. The display process unit 104 displays the content of a 
notification from the input screen or a notifying unit 106 (to be 
described later) on the display unit 102. An operation unit 108 
is an input device such as a keyboard or a mouse, and accepts an 
operation from a user to output various pieces of information for 

2 0 the input screen to a parameter managing unit 109. The parameter 
managing unit 109 manages the input pieces of information as parameters 
in association with parameter names or the like. The input screen 
information producing unit 124 loads the parameters managed by the 
parameter managing unit 109 and reflects a newly input parameter 

25 in the input screen. The parameter managing unit 109 outputs a 
parameter, which is being managed, to an accepting unit 110 at 



19 

predetermined timing. 
[0049] 

FIG. 4 is a diagram showing an example of an input screen 4 50 
displayed on the display unit 102 in FIG. 3. A various-information 
5 input region 460 is a region to input various pieces of information 
required to cause the research program to realize the above-described 
functions. An "research ID" is information to identify a research 
program. When, for example, a research result is transmitted to 
the analyzing apparatus 300 in FIG. 1, the research ID is transmitted 

10 in associated with the research result. The "research name" is a 
name for each research and is displayed in the title region 402 in 
FIG. 2. A " data transmission URL" is a region to input information 
to specif y the analyzing apparatus 300 in FIG . 1 serving as a destination 
of the research result on the network 12. As the "data transmission 

15 URL", for example the URL (Uniform Resource Locator) of the analyzing 
apparatus 300 is set. 
[0050] 

The component adding operation button group 4 62 is used when 
a research item is added. A type selection component 470 is a component 

20 to designate a type of a component used to input an answer of a research 
item to be added. As types of components which can be selected by 
the type selection component 470, a radio button (expressed as "SA" 
in FIG. 4) with which one answer can be selected from, for example, 
a plurality of options, a check box (expressed as "MA" in FIG. 4) 

25 with which the arbitrary number of answers can be selected from the 
plurality of options, and a text box (expressed as "Text" in FIG. 
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4) to input a text are present. An arbitrary type is selected from 
the type selection component 470, and a component adding button 472 
is depressed, so that a component setting region 4 64 depending on 
a selected type is added. 
5 [0051] 

Each component setting region 4 64 is constituted by components 
such as a text box and a check box such that information required 
to form the research item designating region 440 in FIG. 2 and 
information required to form the research result input region 442 
10 in FIG. 2 can be input. 
[0052] 

A first component setting region 464a is added when "text box" 
is selected as a component type . The type of the component is displayed 
in a type display region 476. In the first component setting region 
15 464a, a question input region 480 and an image selection component 
486 are arranged in order to form the research item designating region 
440 in FIG. 2. An answer input region 482, a 

maximum-number-of-characters designating region 488, and an input 
character type designating box 490 are arranged in order to form 
20 the research result input region 442 in FIG. 2. 
[0053] 

The question input region 480 is, for example, a region to input 
a document for instructing a matter to be researched by a researcher. 
A character string input thereto is displayed as the research content 
25 character string 434 in FIG. 2. The image selection component 486 
is a component to select an image content displayed as the image 
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420 in FIG. 2 and is formed to make it possible to select an arbitrary 
image content from, for example, a list. As will be described later 
in detail, a content storing unit 126 in FIG. 3 stores an image content, 
and the input screen information producing unit 124 produces a list 
5 of image contents stored in the content storing unit 126 to form 
the image selection component 486 in FIG. 4. 
[0054] 

The answer input region 482 is a region to input a character 
string to be displayed around the text box. The character string 

10 is arranged on any one of the upper side, the lower side, the left 
side, and the right side of the text box to input an answer. The 
maximum-number-of -characters designating region 488 is a region to 
set the upper limit of the number of characters which can be input 
to the text box. The input character type designating box 4 90 is 

15 a check box to designate a character type which can be input to the 
text box. In the embodiment, the check box is checked so that only 
a number can be input, and the check box is unchecked so that an 
arbitrary character type such as a katakana character, a kanj i character, 
an alphabet, a number, or the like can be input. The answer input 

20 region 482, the maximum-number-of -characters designating region 488, 
and the input character type designating box 490 are associated with 
each other. 
[0055] 

In FIG. 4, "input vending machine ID" is filled in the answer 
25 input region 482, "4" is filled in the maximum-number-of -characters 
designating region 4 88, and the input character type designating 



22 



box 490 is checked. In this manner, the second work screen 400b 
in FIG. 2 is formed. More specifically, "input vending machine ID" 
is displayed as the answer content character string 410 above the 
text input region 412. Only a number can be input to the text input 
5 region 412, and the maximum number of characters is set at four. 
[0056] 

Returning to FIG. 4, the answer input region 482 is added by 
depressing an answer adding button 478. More specifically, when 
a plurality of text boxes are arranged as the research result input 

10 region 442 in FIG. 2, the answer adding button 478 is depressed a 
desired number of times. In this manner, the answer input regions 
4 82, the number of which corresponds to the number of times of depression 
of the answer adding button 478, are newly added to the first component 
setting region 464a. In each of the added answer input regions 482, 

15 character strings can be independently set. As a matter of course, 
the maximum-number-of-characters designating region 488 and the input 
character type designating box 490 associated with each answer input 
region 4 82 can be independently set. Furthermore, the answer input 
regions 482 for a radio button and a check box are added by depressing 

20 the answer adding buttons 478 in a second component setting region 
4 64b (to be described later) and a third component setting region 
464c (to be described later), respectively. 
[0057] 

An answer deletion component 4 94 is a component to delete the 
25 answer input region 482. The answer deletion component 494 is 
depressed to delete the corresponding answer input region 482. 
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[0058] 

A radio button 474 is a component to designate whether or not 
position information is associated with a research result, that is, 
the GPS unit held by the terminal device 50 in FIG . 1 is used. When 
5 the radio button 474 is checked, the position information is associated 
with the research result. In the embodiment, when the radio button 
474 in any one of the component setting regions 464 is checked, a 
research program is executed. Thereafter, the position information 
is acquired at any timing. 
10 [0059] 

A research item deletion component 496 is a component to delete 
a research item. The research item deletion component 496 is depressed 
to delete the component setting region 4 64 of the corresponding research 
item. 
15 [0060] 

The second component setting region 4 64b is added when a "radio 
button" is selected as a component type. A character string input 
to the answer input region 482 of the second component setting region 
464b is displayed in association with each radio button. More 

20 specifically, each option is input to each answer input region 482. 
A link designating region 492 is a component not to sequentially 
display research items but to designate whether or not another 
designated research item is displayed as a link when the answer is 
selected. For example, the link designating region 492 is formed 

25 to make it possible to select an arbitrary research item from the 
list of research items. When the radio button is selected, a screen 
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of the research item designated as a link is displayed. 
[0061] 

The third component setting region 464c is added when a "check 
box" is selected as a component type. A character string input to 
5 the answer input region 482 of the third component setting region 
464c is displayed in association with each check box. More 
specifically, each option is input to each answer input region 482. 
[0062] 

Such a display process is realized such that information to 
10 form the input screen 450 is rewritten as needed by the input screen 
information producing unit 124 on the basis of a parameter updated 
depending on an operation by a user on the operation unit 108 in 
FIG. 3. 
[0063] 

15 A producing button 452 is a button to instruct that a source 

code is produced by using various pieces of information input to 
the input screen 450. A cancel button 454 is a button to cancel 
inputting to the input screen 450. When the producing button 452 
is depressed, the parameter managing unit 109 in FIG. 3 outputs a 

20 parameter under control to the accepting unit 110. Although various 
output modes of parameters are present , in the embodiment , the parameter 
managing unit 109 outputs respective parameters to the accepting 
unit 110 as files (to be simply referred to as "parameter files" 
hereinafter) in the XML (extensible Markup Language) format. 

25 [0064] 

FIG. 5 is a diagram showing an example of a data structure of 
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a parameter file output to the accepting unit 110 by the parameter 
managing unit 109 in FIG. 3. All parameters to create one research 
program are held between a parameter start tag 151a representing 
the start of the parameters and a parameter end tag 151b representing 
5 the and of the parameters. Each parameter is held between tags 
representing names of parameters. A research ID column 152, a name 
column 154, and a URL column 156 respectively hold an "research ID", 
an "research name", and a "data transmission URL", all of which are 
input to the various-information input regions 460 in FIG. 4 . Various 

10 pieces of information input to the component setting region 4 64 in 
Fig. 4 are held between tags in a page configuration information 
column 160. In the embodiment, one page, that is, information to 
form one work screen 400 in FIG. 2 is included in one page configuration 
information column 160. 

15 [0065] 

A page number column 162 holds page identifying information 
which identifies a page, and may hold, for example, an order of pages 
to be displayed. More specifically, a producing unit 112 (to be 
described later) in FIG. 3 determines an order of pages to be displayed 

20 on the basis of the page identifying information, and produces a 
source code so as to display the respective pages in the order. 
When the component adding button 472 in FIG. 4 is operated to add 
the component setting region 4 64, the page identifying information 
is allocated in the component setting region 464 in, for example, 

25 an ascending order by the parameter managing unit 109 in FIG. 3. 
[0066] 
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A component column 174 holds various pieces of information to 
form the research result input region 442 in FIG. 2. A data name 
column 164 holds a data name which specifies an answer input or selected 
by the component. When a research result is transmitted to the 
5 analyzing apparatus 300, the terminal device 50 in FIG. 1 transmits 
an answer in association with the data name. As another example, 
when a research result is transmitted in a CSV format, the data name 
need not be set . 
[0067] 

10 A type column 166, for example, holds type information which 

specifies types of components such as a text (expressed as "Text" 
in FIG. 5), a radio box (expressed as M SA" in FIG. 5), and a check 
box (expressed as "MA" in FIG. 5) . Information which identifies 
a component to control hardware of the terminal device 50 such as 

15 a GPS component which acquires position information and a photographing 
component which photographs an image by using a CCD camera is also 
held in the type column 166 as type information. 
[0068] 

A character string column 168 holds a character string input 
20 to the answer input region 482 in FIG. 4. A character type column 
170 holds information which specifies a type of a character which 
can be input. In the embodiment, "number" is set when the input 
character type designating box 4 90 in FIG. 4 is checked, and information 
representing a type of an arbitrary character is set when the input 
25 character type designating box 490 is not checked. A 

number-of-character column 172 holds a number input to the 



27 



maximum-number-of-characters designating region 488 in FIG. 4. 
[0069] 

When a text is held in the type column 166, the component column 
174 includes the character type column 170 and the nuraber-of -character 
5 column 172 to form a text box. When "SA" representing a radio box 
or "MA M representing a check box is held in the type column 166, 
the component column 174 includes the character string columns 168, 
the number of which corresponds to the number of branches of options, 
in order to form a text box or a check box. 
10 [0070] 

A question column 180 holds a character string input to the 
question input region 480 in FIG. 4. An image file name column 182 
holds a file name of an image file selected by the image selection 
component 48 6 in FIG. 4. In another example, the image file name 
15 column 182 may hold a path or a URL representing a storing place 
of the image file. 
[0071] 

The parameter managing unit 109 in FIG. 3 outputs a parameter 
file, in which the respective parameters to form the work screen 
20 400 in FIG. 2 are held while being grouped for each research item, 
that is, for each page configuration information column 160, to the 
accepting unit 110 in FIG. 3. 
[0072] 

Returning to FIG. 3, the accepting unit 110 accepts a parameter 
25 file from the parameter managing unit 109. The producing unit 112 
dynamically produces a source code of a research program on the basis 
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of the parameter file. A model storing unit 128 holds plural types 
of models to generate the source code . The producing unit 112 combines 
the models and inserts the parameters included in the parameter file 
into predetermined positions in the models or replaces predetermined 
5 character strings in the models with parameters to produce the source 
code. 
[0073] 

The model storing unit 128 holds the models and information 
which specifies functions realized by the models, input interfaces, 
10 and the like in association with each other. For example, the model 
storing unit 128 holds program codes to realize these components 
in the terminal device 50 as models in association with the pieces 
of type information. 
[0074] 

15 In general, in various program languages, functions to realize 

predetermined processes are prepared as APIs (Application Program 
Interfaces) in advance. A source code is produced by combining the 
APIs according to a syntax of each of program languages. The model 
may be a program code obtained by combining, for example, a plurality 

20 of functions or a program code constituted by one function. In short, 
the model storing unit 128 may only hold component types and models 
thereof in association with each other. 
[0075] 

Various algorithms to produce source codes on the basis of the 
25 parameter file are conceived. Models held by the model storing unit 
128 are appropriately prepared depending on the algorithms. 
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[0076] 

For example, a model to form the research content display screen 
400 having a text box as the research result input region 442 in 
Fig. 2 includes a character string display function to display a 
5 character string and a text box function to display a text box. Variable 
identifiers are allocated to, for example, arguments of these functions 
such that the pieces of information held in the character string 
column 168, the character type column 170, and the number-of -character 
column 172 in FIG. 5 can be set in the arguments. For example, the 
10 producing unit 112 may assign a parameter corresponding to the variable 
to produce a source code, or may replace the variable with the parameter 
to reproduce the source code. 
[0077] 

Models to form the research content display screens 400 having 
15 a radio box and a check box as the research result input region 442 
in FIG. 2 include character display functions, respectively, and 
include at least one of a radio box function displaying the radio 
box or a check box function displaying the check box. Program codes 
included in the models may be appropriately described depending on 
20 an algorithm to produce the source code on the basis of the parameter 
file. In short, the producing unit 112 may specify a function or 
a model to form the component of the type information on the basis 
of the type information included in the parameter file so as to set 
a parameter in the argument of the model. 
25 [0078] 

When the parameter file includes the image file name column 
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182 in FIG. 5, the producing unit 112 loads a corresponding image 
content from the content storing unit 126 and outputs the image content 
to a compiling unit 114 together with the source code at predetermined 
timing. For example, the timing may be the time when the compiling 
5 unit 114 (to be described later) performs a compiling process. 
[0079] 

Upon completion of production of the source code, the producing 
unit 112 outputs the effect as a source code completion notification 
to an instructing unit 120. For example, the producing unit 112 

10 sequentially performs processes of conversion into source codes in 
units of the page configuration information columns 160 of the parameter 
file. Upon completion of conversion of all the page configuration 
information columns 160, the source codes are completed. At this 
time, that is , when conversion of all the page configuration information 

15 columns 160 is finished, the producing unit 112 may output the effect 
to the instructing unit 120. The producing unit 112 may sequentially 
perform processes of converting the parameter start tag 151a to the 
parameter end tag 151b into source codes on the basis of the respective 
parameters. When the parameter end tag 151b is converted, the 

20 converting processes may be ended, and a source code completion 
notification may be output to the instructing unit 120. 
[0080] 

When the instructing unit 120 accepts the source code completion 
notification from the producing unit 112, the instructing unit 120 
25 instructs the compiling unit 114 to compile the source code in response 
to the notification. A basic function storing unit 130 holds various 
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files required for compiling. The compiling unit 114 converts the 
source code into an object code by using the file held in the basic 
function storing unit 130 to create a research program file. 
[0081] 

5 A checking unit 116 checks that the research program created 

by the compiling unit 114 can be executed in the terminal device 
50 in FIG. 1. In general, the terminal device 50 in FIG. 1 has a 
memory capacity smaller than that of, for example, a desktop computer 
or the like and has CPU performance inferior to that of the desktop 

10 computer or the like . For this reason, the size (to be simply referred 
to as a "maximum program size" hereinafter) of an executable program 
is determined. When the size of the created research program is 
smaller than the maximum program size, the checking unit 116 determines 
that the program can be executed, and outputs the research program 

15 to a storing process unit 118. The storing process unit 118 outputs 
the research program to the program providing apparatus 200 to make 
it possible to distribute the research program. 
[0082] 

On the other hand, when the size of the created research program 
20 is larger than the maximum program size, the checking unit 116 outputs 
information representing that the program size is so large that the 
program cannot be executed in the terminal device 50 to the notifying 
unit 106. On the basis of the information, the notifying unit 106 
notifies the display process unit 104 that the program cannot be 
25 executed in the terminal device 50 because the program size exceeds 
the maximum program size, and outputs a message that urges reduction 



32 

of the number of research items to the display process unit 104. 

In this manner, on the display unit 102, a message representing 
that the program size of the research program exceeds the maximum 
program size and a message that urges reduction of the number of 
5 research items are displayed. 
[0083] 

In this manner, the checking of the program size of the research 
program avoids an event where the research program can not be executed 
because the program size of the research program is larger than the 
10 maximum program size of the terminal device 50 in FIG . 1 that uses 
the research program. 
[0084] 

A program condition storing unit 132 holds the maximum program 
size of the terminal device 50 in association with information (to 

15 be simply referred to as "terminal information" hereinafter) which 
specifies the terminal device 50 in FIG. 1. The checking unit 116 
specifies the maximum program size to perform the checking operation 
with reference to the program condition storing unit 132 . For example, 
the terminal information may be designated through the input screen 

20 450 in Fig. 4. In this case, for example, an input column to input 
terminal information may be set in the various-information input 
region 460 in FIG. 4. 
[0085] 

A limiting unit 122 limits the number of research items included 
25 in the research program on the basis of the parameters included in 
the parameter file. More specifically, on the basis of the program 
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size of the finally created research program, the checking unit 116 
checks whether or not the research program can be used in the terminal 
device 50, whereas the limiting unit 122 predicts whether or not 
the research program can be used in the terminal device 50 before 
5 the source code is produced. When the predicted program size exceeds 
the maximum program size, the limiting unit 122 instructs the notifying 
unit 106 to notify that the number of research items is to be reduced. 

Since it is predicted depending on the instruction that the program 
size exceeds the maximum program size, the notifying unit 106 displays 
10 a message that urges reduction of the number of research items on 
the display unit 102. In this manner, a waste source code can be 
avoided from being produced and compiled. 
[0086] 

The limiting unit 122 loads the maximum program size depending 
15 on the terminal device 50 in FIG. 1 from the program condition storing 
unit 132. The limiting unit 122 predicts the program size of the 
research program on the basis of the parameters included in, for 
example, the parameter file. For this reason, the limiting unit 
122 holds a table in which parameter names, that is, the types of 
20 parameters are associated with program sizes. The limiting unit 
122 may specify a program size for each parameter included in the 
parameter file with reference to the table, and may estimate the 
size of the research program by, for example, adding the program 
sizes . 
25 [0087] 

The limiting unit 122 may compare the number of page configuration 
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information columns 160 in FIG. 5 included in the parameter file 
with the upper limit (to be simply referred to as the "maximum number 
of items" hereinafter) of the number of preset research items to 
limit the number of research items. For example, the limiting unit 
5 122 may notify the notifying unit 106 that the number of research 
items is to be reduced when the number of page configuration information 
columns 160 in FIG. 5 included in the parameter file is larger than 
the maximum number of items. 
[0088] 

10 When the accepting unit 110 accepts the parameter file from 

the parameter managing unit 109, the accepting unit 110 outputs the 
parameter file to the limiting unit 122 . The limiting unit 122 performs 
the above described process to determine whether or not the number 
of research items must be reduced. When the number of research items 

15 need not be reduced, the limiting unit 122 permits to perform the 
subsequent process. When the process is permitted, the accepting 
unit 110 outputs the parameter file to the producing unit 112. 
[0089] 

In the embodiment, the checking unit 116 and the limiting unit 
20 122 are arranged. However, in another embodiment, only one of the 
checking unit 116 and the limiting unit 122 may be arranged. In 
the embodiment, a research program suitable for the execution 
conditions of the terminal device 50 in FIG. 1 can be created. 
[0090] 

25 According to the program creating apparatus 100, when a user 

simply inputs a research item by using the input screen 450 in FIG. 
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4, a source code is produced and automatically compiled to make it 
possible to create a research program. 
[0091] 

FIG. 6 is an internal block diagram of the program providing 
5 apparatus 200 in FIG. 1. A registering unit 202 accepts the research 
program from the program creating apparatus 100. The registering 
unit 202 stores the accepted research program in a program storing 
unit 204 . A program providing unit 206 provides the research program 
stored in the program storing unit 204 in response to a request from 

10 the terminal device 50. When the program providing unit 206 provides 
the research program, the program providing unit 206 authenticates 
a researcher by using identification information or the like uniquely 
allocated to, for example, the terminal device 50. When the 
authentication is passed, the program providing unit 206 may provide 

15 the research program to the terminal device 50. 
[0092] 

FIG. 7 is an internal block diagram of the analyzing apparatus 
300 in FIG. 1. A collecting unit 302 accepts a research result from 
the terminal device 50 . The collecting unit 302 collects the research 

20 result from the terminal device 50 in, for example, a CSV format, 
a format associated with a parameter name representing a research 
item. The collecting unit 302 stores the research result in a research 
result storing unit 304. An analyzing unit 306 performs a 
predetermined analysis such as statistical counting to output an 

25 analysis result on the basis of a research result stored in the research 
result storing unit 304. 
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[0093] 

FIG. 8 is an example of a flow chart of a research program creating 
process in the program creating apparatus 100 in FIG . 3 . The accepting 
unit 110 in FIG . 3 accepts a parameter file from the parameter managing 
5 unit 109 in FIG. 3 (S10) . The limiting unit 122 in FIG. 3 predicts 
the program size of the research program on the basis of a parameter 
included in the parameter file (S12) . The limiting unit 122 in FIG. 
3 determines whether or not the predicted program size is smaller 
than the preset maximum program size (S14) . When the predicted program 
10 size is larger than the maximum program size (N in S14) , the notifying 
unit 106 in FIG. 3 notifies that the number of research items is 
to be reduced (S28) . 
[0094] 

In S14, when the predicted program size is smaller than the 
15 maximum program size (Y in S14), the producing unit 112 in FIG. 3 
selects a model from the model storing unit 128 in FIG. 3 on the 
basis of the parameter included in the parameter file (S16) and replaces 
a predetermined argument in the model with the parameter in the 
parameter file (S18). 
20 [0095] 

The producing unit 112 determines whether or not the source 
code is completed (S20) . When the source code is not completed (N 
in S20) , the flow returns to S16. When the source code is completed 
(Y in S20) , the producing unit 112 outputs the effect to the instructing 
25 unit 120 in FIG. 3. The instructing unit 120 instructs the compiling 
unit 114 in FIG. 3 to compile the source code. In this manner, the 
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compiling unit 114 executes compiling (S22) . 
[0096] 

After the research program is completed, the compiling unit 
114 outputs the research program to the checking unit 116 in FIG. 
5 3. The checking unit 116 determines whether or not the program size 
of the research program is smaller than the maximum program size 
(S24). When the program size is larger than the maximum program 
size (N in S24), the notifying unit 106 notifies that the number 
of research items is to be reduced (S28) . When the program size 

10 is smaller than the maximum program size (Y in S24), the checking 
unit 116 outputs the research program to the storing process unit 
118 in FIG. 3, and the storing process unit 118 outputs the research 
program to the program providing apparatus 200 in FIG. 1 to make 
it possible to provide the research program to the terminal device 

15 50 in Fig. 1 (S26) . 
[0097] 

The functions of the program creating apparatus 100 are described 
by using a research program as an example. However, the program 
creating apparatus 100 may create not only a research program but 
20 also various programs for, for example, a questionnaire, a quiz, 
and the like. 
[0098] 

The present invention has been described with reference to the 
embodiment. The embodiment is an exemplification, and it will be 
25 understood by a person skilled in the art that various modifications 
can be effected by combining the respective constituent elements 
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and the respective processing processes and that such modifications 
fall within the scope of the invention. 



